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‘ Enclosure 2

U. S. ARMY ENGINEER
GEODESY, INTELLIGENCE AND MAPPING RESFEARCH AND DEVELOPMENT AGENCY
FORT BELVOIR, VIRGINIA

ENGGM-IN 30 November 1964

SUBJECT: Preliminary Tests on Change Detector

T0: Project Engineer

Inclosed is a copy of a report '"Results of Preliminary Tests of

the Change Detector'. These tests were made at thq ‘ STAT
l:j‘prior to delivery. There was insufficient time before delivery STAT]
to run the tests as originally planned, so some procedures had to be
modified and some tests omitted. Some of the components were not ‘

operating at that time either. It is planned to make the tests again
when the Change Detector is in full operating status.

STAT

Incl: Rept
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U. S, ARMY ENGINEER
GLO3ESY, INTELLIGENCE AND MAPPING RESIARCH AKD DoVILOILENT AGLIOY
FCRT BELVOIR, VIRGINTA

VT T 30w
L= . : 30 Yovember 19642
SCLIICY:r  Prelimimary Tects on Change Detector

FRVH Project Zuginecer

Inclosed is a copy of a report "Results of Prelivinary Tooiz of

the Change Detector™. These tesuo wire wioc at the‘
[:::::::::jprior to delivery. There was insufficient time before delivcry

to wun the tests as originally plarned, so some procciures had to be
wollfied and some tests owmitted. Some of the componcnts were not
crovating at that time either, It is planmed to mokc the tasts again
wiou the Change Detector is in full operating status.

Inzils Rept -
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- S
L LELCLLR RV

o Goalt 30 lines/mm at maxdinum wamnificaticn.

“

B, othwed of Heasurement: The gmall portion of Che Uo7 1951
veoviution pattern had been duplicsted on film In 13 posiiicns cu a

-k,

70 o Eeozz for uvsoe in tho Change Detector. Measuremonis were made
wniy at the ceater position. This was a high contrast negetive (uhite
bars om black background).

S. Teet Limitations: Measurements weve made only at the center

nosiiien, where maxinum values are obtained., Lenses and mirrors were

coty end divty. The dmsge on the monitor sereen woo vt
ia Zocus at movwimum megaificaticon,

D, Desults:; Resclution was measured &g 22.6 linmesfu. Thrce

/Yg.-\//.—f;f

s

oo e zead the 44 line group, which is 22,5 lines/mn, e comuloos
wyoaificationy At mindomyn megaification the resolution was 7.15

Liscefum {2-0 groun readable).

? B. Tocoher Testing: Additional testing is peeded ar the ceunter

sosition 2o wall as positions away from the center of the opiicsl

aztle The recolution obtained waz enly ebout half the desipn goal.
Gonsiderabiy Lo tter resulis are expectad when firmal grocults zre made

a the focucing ¢oil and the optical elemants sre cleancd,

|
|
|
|
|
|
|
|
|
'
;
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2. LT CUTITIS ATCURAGY

A. Z:sigm Goal: For 250-foot voll with frosms Tom oy sver 5.5
~wesieB8, error less than 1 frame. For 250-foot roll

7y
# i rsoim

S T £y Le ntem . 2
<z 2-174 Znches, meximem errer of 5 frames at end of Lonl

-

; 2 gk FIRTR i s g .
S l.othed of Heasurezmont: Tae above limitations coro boccd ea

-t

o moramen exvor of LOI inch in the weasurement of ©

LA =, D T
RIS PRI S
e WELTILE

3

ev otk was measured off on a voll of film. Ll

s 1
Vi

mode T Fuenieg .
el Al L0 LURLIRAD O

Bt n £ % Kk F
-U=inch lensth aad 333.3 frawes of 2-1/4 Inch lencth, Film was run

YOS 1o ‘ e
thecugh Chonge Datector end frosss counted for these two sizes,

Co Test Limitaticns: Hone,

- RN S | - ' o
€1} suelnch Frames. Counting off 25 fromes, fhe S1%n was

fo LRCh ouork, ol the 62,5 foot mark (checked 3 riwosd. T
‘ SIY

IR SR
i A

aquivalent &

2}

o e e mharade e
CET . LRES COULL was ¢

+

iecked three times. Error is 2/3 fucos in 2.5
feer, equivaleat te less thon 3 frames in 250 feet,

2o Ferther Testing: This test was adequate for these format
swzis to sicy the accurscy of measuvement. Aftor sy changes are mada

[P

Boum e st e it ™ )
Lo szt in frame 1enguhs, the counting accuracy for tlur sezting should

Se wuccked,
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3. LIRLEULLLIE
L, Doosiom Qonls 104 mm (apgrax*’mgtely .01 fpehdy,
| B. lainod oI Wecsurement: These meesuremanis were made Ly wsing
dhoe S drive. oo wvortical crocss-hoir wa& positioned over the Zirsc

e ~ ] v, % e “ SN
3 was adveneed until the gecond polnt woo under the

e g an ol g - - -y N T B R R Co AR S e -
LOZUwInLY, wilcn hod met boon woved, Distance Lolueon ho Dwo soines

- P P Y set e - $ 3 = et by Ve g e e d
was choun o willizerers in the counter showing the diltazce that the

Lol Tinen anmm e -5 p -’ oy . e ead pIa e B2 Vg
Joo Loy wzvild. Hoasurements were made o3 m,th the Iefi and vizht f£iins,

: C. 7Tust Limftations: lcasurements werc also wnode Ly Leeping the

i B <

Zils in pizce and moving the horizeontal and wvertical creccelizirs, but

Y st S ‘e, VI S Ty
Che ooasurencals wers SIY to 009 of the zetual digtances, The Soodvear

; Froject EZnginagr ooid that the cross-hair mwvements had wor yet been
| ,
correlated with the Jicls to properly show the movemont o miillinotars.

Lo wmeasurements were of no valuwe, except to show that the ¢ial was
not properly adjusted, so they ave not reported im detzil bere.
0. Tozt Resulis

{i) Left Pilm.

{(2) Film movement: 26.0 oo,

+

Yeasure

£l
)
e
2]
rr
o]
3
(2]
(&
(12
a3
[¥5 ]
L
L2

2

 {Bame results were obtained by viewing left fiim en
right screen)
{b} 7Tilm wovement: 8{80.0 mm

Maasuved Distance: 80.0 mm

{¢) Film movemont: 80.0 mm

( Measured distance: 80.0 mm
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{(a) Film movement: 26.0 am
tleamired Distsnce: 26.5 mm

{8) Filim wovement: 26.0 rm
Measured distance: 26.5 mx

{c) Film movement: 53.0 zm

L

Aensured dictence: 58.5 mm
(d) Pilm wovement: 59.0 T
Measured Siion oo 53.5 mm
e Muriner Testing: Measurement accuracy must be determined using

£l crossehair movomente snd dials,
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He DISTOILTLA,

Ao Losign il Hot specific.

B. ethod of Measurement: A sguere orid potioin oo sub into
Lo epercure and viewed on the sereem at low moooilicolliia.  JloIsnces
were mezsvred oa the surfsce of the momitor tube of he cidou of four
eqund quarters of & squere {see Ploure 1), Thisc wos fone wilth oo imzoo

- - -
£ - H
PR T A

o

LRSS

cpcrture and then with an imzge i

tations: There may be some slight errors of mozsurew
gy Lo I oouzvature of the surfoece of the menitor
should generally be ccz:gis*'ent, Lowavary ¢he observer's

porponiiculer to the center of the screen 7or sll moisurce

Resultsr The masured Tes nlts

are shown on the dizrrams
o Yigure L. The square used in the right apertore vos a Little suallse
ghien chot used in the left, so there 12 no sisnificonc. im the foor thos

o ey R *,
CoLL; ATWoVE

- A =
poriions of

securaey of

distorticas

for the right film are smaller, Yho moosurssents for
T, show that there are sirniilca b dlsterticns in warisus

s
23 .

w«

tlie Thase distortions should have o efeer o

.
et

na iy . e
FERUR SN S e

as the cross-hairs arve aubject to tha

O s K g

.Q-...‘C..u

t_hey overlie,
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8% &2 8s
LEET
Film o2 oS
80 88 80
894 93
. The figures -shown are The measure-
ments

in mitlimeters

0t distances
between the

Points which

vepresent squaves on the fTilm,

83

86
15 80 74
RIGHT
FlLM .88 89
19 <17 78
87 38
FIGURE 1
&
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T

: mandior. Au to atle opovoticn ofF U ond ¥ movesants
vas also ohsoeed,

Co Tool Limliaticas: Yome

DR S e ¥

e

PP S b ,
s - o . e 4y g .
R tebi S-St -4 L LLog can GoMend sl VL Sl ulude

ey &2 T Fond e, 2 AN S SN A RPN )
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oy 4 . I B et g e Tyns m,«g,n‘l o ar 4 oo, T o, v T ey B ¥ o f Py
LR e e & 3 u,"_,y e 4 CGM.;._.JQ S G L i e ke i e R b b A ‘-'s wLE
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Lz © *

e X - -k :
B oervor on possilly orientation.

A4 LT ” 5 >3 = o T PR
e Tovther Tos s Tests should bz nods to dotorsins whs oo LT

O Lo comzal sarnins thz gutomztic corvelstion to SR
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Lo Dzulzu Coalr 4 1807 for the wight fio o

wop e

L T S, J £ % P ;
S npingd of Heasuvementy Comparative covoe vlils SA8Tovent

~ '

sriominllions wes put into the twe gpertures. T o foooo wos votated

oo .
Tia Ty v an o D . DL Yot “9
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)
+
,
{ Fod | g gy COD, O DU T TSP L5
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o~ ks - -
. . e I e S BT i X a3 e e b - >,
licections Spom ito woommal pozition. It takes oloss 32 zooonls to

e o st o P B e i ‘ B s e N .
ricate theosugh 1807, Tho wonezl koob tewas YZasior® thon the ifzmge

~r L PR 2 3 b 4 & - .-
2f the knob is zummed :T;.st and then stopped, the imaps keips

N ol

e Ao - = e . e Py o
cucning entil 1z gsts to tha ovientsticn as set in by the kmob. Mozual

corvetion vas seticfoctory. After the sutemstic cozioluzicn sequence,

r Cho Tmprreg &34 mor always go back to proper rezictviilis. This may

Lo Duoa doz Lo foproper operation of the -V movisiiic ¢ fue oricnioe

S SR
o sl s e

!
|
I
i
i

o
oy

[

Jo Taxihor Tuniimg:  Tests should be made to do

-

iy . E] Rt 2. sy - Mo ST R
cosdrooy requived fow tho zunual orlemtetion sedttiny Jlr tho Lutomati

s ey Tt By RUS, |
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SPRe- LT TERSUILI LGS were not mada, A caoelsvel JUfCLoimes o0 oo

Y ﬂ" P, - 4 ‘ - 3
famatVel gray scale could be noted, but the edgas were chorp and

3

Ay ey g fa . PRy S o b e
czplrent.  In random patterms scek & small differcnsc in fome chanze

wonld protoily not be detected.

: P e Fuvoneamey sy gt mare e 4
G saleiilif odlS D DI, N , < / - Ot i e .
IO L =
Ivo ) [ / / 4 i e
f."a G2y e m pases s aurse Y »
“i LRLTH Wers Znue,
<& TR IUTTY ORI AT s T T R 33
deo o moana] SID CLOYD BIJTOTION.

o T aeg g £l
wae ciadow and ¢

ced rejection components were not wired in to

s
ORETIIa,.
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]
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T Il Ot N
it e LY L SO A
4 T e T e T 4] 3 e o
de  wuzlon Zonls 2 omin {Lw“wwza)
PR T T S, o 2 - a - - eSS
CatTlr Ceislusl desizn called for simultnmccus oiu e o Lotk fikms

o

< ,, penoes . BRI e I -~ o E
ci a time. Initdally, the cperasor coanily ediust

[

R I s v im ete e o g e o B i \ . s me oo $
osenRpb oo spproxdmate corrclation, then the gutonciic coluinee is
S | A e e Tary  Famad Sl oty Tl d oo Bemmen SR A TR T
Connhebe SLUIT tae Luitizl selup, corresponding from_s woulld Lo

PSP T oY " L B IOLSY Y. An 2 e Y e s K e ren s e S
VESU Biololy acigacd cnd tho search portica of the mureootic sacvence

Coewi be eliminated; cutiing the time to less then 30 sLooade., A

woviiant to tandle panoranic formats on unperforared f1im., 1

s »

Levoioe 1o aot simulinmecus, so the approximate mamual coctdn ng mush

c3 =xde goch time, which regquires ths foll gutonz

vinze Yhws, the conditions for rapid auicmatie correlaticn uiiap the

<ivos frome no longer exists; end the secoad desi gn goal miven in the
BT | ~ iy 2 . Fen E— “ A e
FELLEea test program, 30 seconds per fram: after the fiest Frilimy

3. iicthod of Heasurement: Comparative cover was positioned 4a Cha

-

~wo apertures aud approvimate slignment performed manve

&£ cad ¥ posivicns, scale, and orientztion. The burton
corzelation was pressed, and the time was recorded for the autonatic
C.o  Year Linmitaticns: After the avtomatic correlas’ - sequsanca

cie gear éid nmot aluzys vorturn fo its proLar gosition

- T SRSV 4 ) S I TP -, rufl. g - T o,

Troation. With a2 mulze froom o fincer, 1t wounl. co into
o o e De e o Lo N La - I DU Y % .t 3 L
emeesOR wdnIVeT. This voquired final adjusimonts that hed mos el

11
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been made. It epparently had no effects on the resulis weasured,
howevar.
De Test Roocits: It tckes 1 ndnute and 20 seconds Ffor the zutoe

matic corvelatlion sequence; four measurements were made ©o check this.
2o Further Testing: Ko furthg:t special testing for tizing is
vequirved. Tests are naoded to check the accurscy of corvelation,
hovever, and the effects of certain conditions which indicate changes
vhick are not there. Apparently, the effects of slicht tip or tile

¥
indicate minute changes, The exlstence of tip or tilt is frequently

net known and difficult to correct. .

12
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11, IDCRADTLITY

No mcasuremcnts wode. Many of the components of the Change
Detector have been o;:er:.ting for emtensive periods of time, but
all the components hava not been cgpémting at one tiza,

' S~

12, TIP AND TILT ADJUSTMANTS

A. Deeisn Coal: ‘

(i) Tip, % S° along flight lime.
(2) 7ilt, + 5° lateraily.

B. Method of ilzasuvemznt: Tip and tilt correcticns arve not
part of the automatic correlation procesa. Any tip or tilt corrections
wost be made mapwally, Each filwholder was adjusted to a "meutral”
position, then moved to the axtreme pcsit.ic«;: in each direction of move-
ment and the maxinun :;.ngular wotion was measured.

c. est Limitations: HNone.

D. Tests Results:

(1) Tip, left £ilm, Pila holder moved satisfact_orily 5° in ”
both directions from its mormsl pdsiticn.
(2) Tilt, right f£ilm,

E. Further Testing: Tests are needed to check the effocts on
correlation of having incorrect tip and tilt settinge. Index marks
for 0 tip and tilt should be placed on the control panel next to the dials.
(Commant: Froyuently tip and tilt are unknown, so scmetimes it canmoc

be pre-sat cu the Change Detector. It may not be evident that tilt

13
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axists im the imasery until after the correlation seguuace has been
cormlated. Then scme cvidence of mise-match may show, which might be
due to tilt or to povcjpective or elewation differences. It is very
difficult for the observer to be sure he is weing tia boot settings

for tip and tilt.)

14
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13, FIiLM TIANSPORY
A. Design Goal:
{1) Low range =~ 0 to 0.2 infeec (1.0 fofoilsn)
(2) Bigh range -~ 0 to 24 infsec (120 fifomin)
B. lizthod of Tasting:
{1y Tiwze was measured that it took to move 2.5 feet of £ilm
through the aperturs at the maxiwuwm speed In the low range,
(25 Tize vac measured that it took to move 62.5 feot of
£iln through the anarture at maxicwm speed,
€. Test Liwitarioms: Ione.
D. Test Resulta:
(1} Low raup
2.5 feet in 2 sin 17 sec and repeated in 2 win, 17 sec.
Speed = 0.21 infsec or 1.06 ft/min.
{2y Past ranga.
82,5 feet in 29.2 sec and in 29,06 sec (svi. 22.13 sec)
Speed = 2.15 ft/sec or 129 ftimin

E. Further Testing: No further special tasting is reguived.

i5
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14, SCALZ ADJUSTMIIT

",

A. Desiga Goal: Correlation sheould be possible if che ceale of
on2 film 1s 2 times the scale of the other.
B. Method of Measurement: QCrid patterns gt the sume scale were
positioned in the two apertures aad correleted. The scale knob was
 thea turzed in a clockuise direction as far as it would 0. ;This makes
¢ne lwmege larger on the screens and the other smaller. Diztances
totwcen the samé points were measured ¢n both screenms and the ratio
compigted. The knob was then turned to its farthest countorclechwise
pasition. This has the reverse effect; it mokes the first irmzge
smaller and the cther one larger. Similar measurements wera uede.
C. Tect Limitations: MHone.
D. Results:

{1) Clockwise

8.0
{23 CQuﬂterclockwise
14 é | Cﬂ\
=l w 1,75 Q~7

8.0

' (3) llanuel operation of the scale adjusiment was satisfactory.
Although the autcustic correlatica did not aluvays result in proper
positioninz for registration, it did not appear to be off in scale factor.

E. TFurther Testing: A test should be mode ¢ measure the total
sczle factor from the counterclockwise position of the Lnod to the clock-
wise positicn. The total sccle sdjustment is & coollvoiica of the

factors above.
16
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Ae. PDesign Goal: ¥Not specifie.

(Sezign geal for resolulicn of 50 lines/mm at wonlwo, oo caflfication with

54

regpact to the transparency. He specific figures for the optics clone.)

Z. lethod of Measurement: The resolution of the optical nacing
secvemn the filws and CRT scammers was determined by oloslaz the standevd

- 2

ULy vesolution pattern in the sparture and poultioning » uicroscope

22

&
B3

w2 Lront of the alrror lust above the CRY,
cot Idwitarions: HNona.

D Resulgs: The 6«27 set of bars could be distinguiched, TEPLE. -
senting a resolution of 71.9 lines/mm,

. Turther Testiny: Ho further special testing is requivsd.

e

17

Sanitized Copy Approved for Release 2011/04/15 - CIA-RDP78B04747A002600010026-5




v
.

Sanitized Copy Approved for Release 2011/04/15 : CIA-RDP78B04747A002600010026-5

’ .
- .

16 LU o, Tme v v mmy
. i M“v*““n-;mrq

A. Doaoign Goal: MNot specific.

5. lethod of Measurement: Only inicial comments amd sugcestions
are given here. HNo epecific tests wore vrun for this subject.

C. Test Liuitations: Hot applicable.

(1) Panol Lighting. Punch switches sre back-iirhted., Labels

[0}

-

> backe-ligited, clear lettering on black-paintod pomel. Zobels and

fa
¥
[

switches zoneraily shcw vp clearly, except for the dislz for eross-hair
inciceators whilch are fzcdequately uighted.

{2) Use of tio terms cloud and shadow rejection oy Lo cone-
—tsing. Other dexl and light areas are also rejected. The uss of
cthor terms may be desirable. |

(3) Plicker eappears to be very useful. It scoms to wake chanies
wwre obvicus than thoe video difference presentatics dees, Contimue
vse of it may stralz the ayas some, but usinz 1t for g Yittle waile
seens to Do 21l risht,

{&) Cuaains sbca!c be put on leading serews, so they won'’
feil to the bottom of the rabinet. Protection iz mecded to kaep sther
objects from falling ¢z ¢he CKT and other fragile components.

{(5) TUse of the terms "left™ and "rioht" filus is better than
the original plan of caliing them the "raference" oud “comparison™

&

filuma.
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“
. . .
-

E. Turther Testing: Observations will comtinue to be made during
the testing and operating periods to observe the efficiency of operaticas

and to sugsost improvements that could irprove the opevaticn of tha

By iy e
Stenre Debector.

19
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17. GNIFICATION
4., Design Geal:

Mininum: 35X

Yarimom: 200%

L. Methed of Heasurement: Grid pattern was nloced in the ledi

(i

c

i

aparture and presented om the screen., Distance was messursd ea the
wonitor betwsen two points and the distance between the same two
soints was measured on the film, This was done for both the miuviwu

.
and waxdloun settings,

C. Test Limitaticas: Only one set of wmeasurements was takea with

the film in one aperture.

Distance on £ilm: 17732 inches

Distenco on wonitor: &4-3/4 inches

£.758
ication = ’sf:‘%‘i'g = 3.91

é":

(2) Haximum:
39
Distance on Zilm: 32 (25) inches
Distance on monitor: 9-1/8 iaches

Magnification = alitliow.w 8
s | ohe7s ~ 187.1
¥. Further Testing: Results should be obtained with the fiim in .

o m
woch 08 the aperTiures.

20
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Final Acceptance Tests on Change Detector

These tests were performed . STAT
over a period of several months. STAT
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1. RESOLUTION.

A. Design Goal: 50 lines/rm at maximun magnification.

B.' Method of Measurement: An original film transparency of the
USAT l951 Resolution Pattern was used. Readings were taken from both
screens with the pattern in the left aperture, then from both screens
with the film in the right aperture. The pattern was centered in the
aperture, and the image was pOSitioned at one of the 9 positiouns on the
screen (See Figure l) with the X and Y control kndbs. Reedings were
taken at each of these 9 positions.

C. Test Limitations: Resolution measurements were made with
magnification set to proeuce optimum‘results. This was less than
maximum magnification, which caused the inage to be fuzzy.

‘lD. Results: Results are. shown on Figure l, wnich shows the‘
maximum resolution at_ 9 positions on the screens, with the images _
r_-magnified to glve the best results. The resolution was measured on hoth
‘screens for all positions. When uhe film was in-the right aperture,

i " however, higher results (25.3 lines/mm) were obtalned than vwhen the
£ilm was in the left aperture (22.6 lines/mm) Resolution measurements
were also made with the image on the screen at minimum magnification

- (3. 9X), and results are shown on Figure 2. Again, both screens

produced the same measurements. Readings were also higher with the film
in the right aperture than in the left. In both_cases resolution was

highest at the center and lowest in the corners.
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MAXIMUM RESOLUTION
(Magnified to Give Best Results)

Right Film - Same Resolution on Both Screens

25.3 25.3 25.3
5.3 25.3 25.3
25.3- 25.3 25.3

‘Left Film - Same Resolution on Both Screens

i
22.6 22.6 22.6 %
22.6 22.6 2.6
22,6 22.6 22.6
FIGURE 1
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RESOLUTION AT MINIMUM MAGNTFICATION (3.9X)

Left Film - Same Resolution on Both Screens

L 4,00 L. Lo L., 00
L. Lo 5.04 L. hg
3.56 4.00 4,00

Right Film - Same Resolution on Both Screens

k.00 5,04 : 4,00

L. kg 5.66 5.0%

L. kg ' 5.04 : 4. 49
FIGURE 2
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2. FRAME COUNTER ACCURACY.

A, ﬁesign Goal: Forva 250 foot.foll with fréme lengths over 5.5
inches, error less than 1 frame. For a 250 foot roll with frame length
of 2% inches, maximum error of 5 frames at end of roll.

B. Method of Measurement: There are 4 settings that can be made for
frame lengths to be used as the basis for frame counting. An eiectronics
technician, not the'operator, makes these settings in the back of the
Change Detector. The settings for frame sizes are set by "trial-and-error."
The settings are adjusted until the‘counter is within limits. Listed
below are the frame lengths which were set as prescribed by the using

Agency and the number of frames in a 62.5 foot length for these respective

frames:
61.7 mm 308.75 frames
270.7 mm | 70.37 frames
766.7 mm - 2h.8h4 frames
791.2 mm | . 24.08 frames

The operator may select any one of the above four fréme lengths he
desires by means of a control knob.
ATter the final adjustments were made to the settings for frame
lengths, each count was checked three times.
D. Test Results: (1) Frame Length 61.7 mm (2.43 in.)
Counter Readings 310
Actual Count 309
Error 1 frames in 62.5 feet
Equivalent to L frames in 250 feet
(2) Frame Length 270.7 mm (10.66 in.)
Counter Readings 71
Actual Count 71
Error O in 62.5 ft or 250 ft.

By checking the counter accuracy more Precisely using the film advance

measurement, the error was determined as .03 of a frame in 62.5 ft., or

| Sanitized Copy Approved for Release 2011/04/15 : CIA-RDP78B04747A002600010026-5
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.12 of a frame in 250 feet.

(3) Frame Length 766.7 mm (30.19 in.)

Counter Readings 25
Actual Count ) 25
Error O

Checking accuracy again with the film advance measurement, the error
was found to be .O4 of a frame in 62.5 feet, or .16 of a frame in 250 feet.
(4) Frame Length 791.2 mm (31.15 in.)
Counter Readings 23
Actual Count 2k
Error 1 in 62.5 ft., or 4 in 250 feet
This frame length was set pfior to the test, supposedly for 791.2 mm.
By checking with the film advance measurement, it was determined that the
setting has erroneocusly been made for 830mm. The technician was no
lenger present to make a final adjustment for this test.
E. Note: The counter changes from O to 1 as soon as the film advance
is started, so the dial is reading 1 all through the first frame. It

changes to 2 at the end of the first frame. So any additional portion

cr a frame is indicated by the counﬁer as the next high frame.
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)
B

'A. Design Goal: Lom (apprpximatély.Ol inch)

B. Mgﬁhod of Measurement: Disténces were measured by moving the
éross;ﬂnairs both vertically and horizontally on tﬁe screen, and by
using the film drive for horizontal measureménts only. Measurements
weré made on both the left and right films,idisplajed on the left and
right screens respectively. When the crossehaiisaére used for‘measuring,.
both points must be visible on the screen;vbut in using the £ilm drive,
horizontal distances can be measured across an entire panoramic frame.

(1) ,Vertical Measuremeﬁt'with Cross~Hair: Points near the
same vertical plane were selected on the ﬁpper and lower portlons
of the test frame.‘ When the cross-hair. was posmnioned over the
respective points, the vertical dial readings were noted to pbtain
the indicated distences between the two points.

(2) HorizontalvMéaéurement with Créss-Hairs: Points near the -
same horizontal plane were sélécted on tﬁelleft,and right’ ‘
portions of the test fraﬁe. When the cross~hair was positioned o£
the respective points, the horizontal'dial readiggs ﬁefe‘noted to
obtain the indicated differences between the two ﬁoints.

(3) Hofizontal Measurement with Film Movement: ) Ebints near the
same horizontal plane were selected for measurement. The éross—hair”
was positioned over the first point, apd the dial was zerged. |
The film was advanced uﬁtil the éecoﬁd.point was ﬁnder the

%; c}oss-hair, which had not been movgd.. Distzice between the'two
points Qas shown in millimeters on.the dial which shows the

distance the £ilm has been davenced. .

R T S e SO
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; ' | C. Test Limitations: With the‘use of"'.th‘e' available equipment, the '
actual measurements'betWeeﬁvthe two points 6n'the film were made to the
nearest % millimeter. These distances were measured with a scale after
< , fhe film was taken from the Chénge Detector aﬁd»ﬁere uged to check the
results obtainéd from the diai iandicators on the Ch'ahée Detector.
D. Test Results: 'The test results are. swmarized on Figure 3. The
same results were obtained whether viéwing’ on 'bhé left or right screen. '
It will be noted that neasurements were accurate "Within the limitat;qns

of the check measurements (% mm).

: MEASUREMENT ACCURACY

}, S : o R : - Actual

; LEFT FIIM - o mm. Dist

| Vertical Distance (Cross Hair) ' .. k2.0 = k2o

; Horizontal Dist (Cross Eair) . . 3245 : 33.0

) Horizontal Dist (Film Move) - -~ - L1.0 k1.0

: ' RIGHT FIIM

: Vertical Distance (Cross Hair) . ‘ 30.5 31.0

f Horizontal Dist (Cross Hair) .~ 28.5 29,0

Horizontal Dist (Filu Move) - - . 29.0 29.0
T B ML T T N S IR e ey R T T g T S R e
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P

h.l DISTORTION.

A. Design Goal: Not specific

B. Method of Measurement: There are ten knobs on ezch monitor
screen for making adjustments that affectthe relative shabevof the
image that appears on the screen.. Two or three nours were spent maklng
adJustments to minimize the dlstortlons.e'A'square grid pattern was put
; . " into the left aperture and viewed en the screen at low magnification.
Tistances were meesured on the surface of the monifor screens (separately)
of the sides of faur equal quarters of a sduafe; The procedure was
repeafed with the grid patterﬁ in the ight aper‘ture° The lengths of
the sides of the squares was measured on the fllm with a mlcrometez'-——
microscope to check distortion of the grid on the film. With the "center-

right" line considered as 1 for all cases, the ratios of all the lines

M

‘measured were computeﬂ to make comperison easier.
| é. Test Limitafions:‘ Thefe mey be some small errors of measureeent
because of parallax, curvature of the screen,‘and the accuracy with which
the scale could be read.  Ef;qrsfere believed to be within /O.S mm;u“When
makingkmeasurements; the'obseeverfkeptvhis eye pefpendicular to each
peint as he noted»it; |

D. Test Results:'Besﬁlts of the distortion measurements are shown
on Fiéures ﬁ,and 5. All lengths ﬁeve bee; converted to ratios by
dividing.the measured lengths of each line bj the length of the line from
the center position to.the right'side>of the'respective_squares. Line A,
as marked on the figures.#as used as the denominater in compﬁting these
ratios. aese resulting values are shown in parentheses on the .
respeetlve lines. -Because the monitor images are belng compared with

the grid on the £ilm which is distorted(as indicated by to top

diagrams on the figﬁres)vrelative.length (ratios in perentheses) of each

[

ot ;»~~-,~’,-7;1-€\w~<*\<rﬁwe,;~,qg;r~1_’r-fmM-_wfrcs-w« oy S

A 4R £ e m A e e v Y S
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line on the monitor is divided by the relative length of each correspond-
ing line on the film grid. These values, which indicate the ratio of
each line on the grid on the screen to the respective line on the actual

film grid. If there is no distortion, this value should be 1.00.
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‘

Figure 4 DISTORTION
Film In Left Channel

Original Film
(0.995) (0.993)
(L.ooo) - (1.003) (0.997)
(0.999) ‘ (1.000) A
(1.008) (1.004) (1.000)
(1.001) (0.997)
Image On- | g . Image On
Left Screen : ~ Right Screen
(0.955) (1.000) . ___(0.939) ___(.ooo)
1,000 i 1.007 | | 0944 1.007
(1.000) (1.000) (L000) (1.000) (1.000) (1000)
1.000 0.997 - 1.003 1.00O 0.097 1.003
(1.000) (ooo)__, (0.992) | (1.000) ,
1.OOI 1.000 0.993 .00O
(0.931) (0.931) | (0.917) (0.931) - (0931) (0.931)
0.925 0.927 0.817 0.225 0.927 0.931
l__(o.939) (0.939) .(0.955) I (0.939) I
- 0.938 0.242 . 0.954 0.942
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- Figure 5 DISTORTION.
Film In Right Channel

Original Film |
(0.995) (0.993)

(1.000) (1.003) (0.997)
(0.999) (1.000) Al
' (1.006) (1.004) (1.000)
(1.001) (0.997)
Image On Image On
Left Screen Right Screen
¥ (0.970) (1.000) (0.970) (0.983)
0975 1,007 0.975 | 0990
(1.001) (1.002) (1.000) (0.991) (1.000) (0.983)
.00l 0.999 - 1.003 0.991 0.997 0.986
__(o.ses)_____(u.ooo)_A'_ __(0.977) __(I.OOO)__A__
0.986 1.000 : 0.978 1.000 :

(0.938) " (0.946) (0.938)  (0.924) . (0.931) (0.924)
0.932 0.942 0938 0918 0.924 0.924
[_(o954) | (0.985) , |__(o.962) I (0.983) l
0.953 0.988 - 0.961 0.986
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5. x - Y MOVEMENT. s |
.A.A ﬁesign Goal: - Not specific 6  .,;k :; : - , v?:<¥:
B. Method of Measurement: - The. i and Y manual control knobs were used
to manlpulate the images on the monltor. AL ometlc ogerations of the X and
Y movements were also observed. ‘ L
C. Test Limitations: None e ?'_\ o o : i
D. Test Results: The images ih;each.channel could be moved epproximately |
half the ﬁid th of a 2% inch square frame in both ¥ and Y directions. It
took 12 seconds to move an Iimage from one extreme position to the other. The ;:
movement by manual control performed satisfactorlly. After the automatic |
correlation process, the images were SOmetimeS'displaced from the proper L
posiions forregistration. In SOme eaees; this appeared to be due to:improper
X-¥ correiation. | | L

E. Further Testing: Tests should be made to determlne the accuracy

reguired for the manual X-Y settlngs for the automatic correlat-on tocperate

oroperly.
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6. ORIENTATION. -
A. Design Goal: %1800 for the rlght channel. ,
B. Method of Measuremer;t :‘ F:le was placed in the rlgnt channel and the ! )
,image observed as theoxﬁegtéﬁiop@med;pulaplon; were made. Comparative cover ) ‘é.i7
was used in the two channelslto opeck thepofientation operation during S ?: v;
automatic correlation. ;
C. Test Limitations: None. Attention is called to the fact that there
is no rotation in the left chemnmel. . | | |
D. Test Results: -The image from the'right chapnel was rotated o | i
.oanually 180° both dlrectlons from 1ts normal DOSltlon.' Iftakes 23 | |
seconds to rotate through 1800 . The manual knob turns’ "fasber" than the
.. o image does. If the knob is: turned fast and then stopped, the image keeps : : \
turnlng until it gets to the orientation as set in by the knob. Manual
- operation was satisfactory. After the automatic correlatlon sequence, the
images did not always go to proper’reglstraulon. This was frequently due

. to improper orientation, although the Xngoperat;on may have also been a -
. ) . \, g : - ! .

contributing factor.
E. TFurther Testing Tests ehoﬁld ‘be made to determine the accuracy
required for the manual orientatlon settlng for the automatlc eorrelatlon R P

to work properly.
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% 7. SENSITIVITY. o L A

A. Design Goal: Not specific

B. Method of Meésuremenﬁ: A'pattern of various shape:s and sizes was
P preﬁared,‘which consisting of  light and dark ghades. This was reproduced
on 70mﬁ'film. Several changes were made in the original pattern, small
areas were darkened, and the changed pattern was reproduced, The two frames
were placed in the apertures and correlated to note the results on the
monitor. -Density unit measurementé'ﬁere ﬁade of two points btefore and after
changes, using a Quanta-log Transmis;ion Densitometer.

| C. Test Limitatioﬁs: None:

i _ D. Teét Besults: Two points, A and:B, were selected for measurements. ‘ ;
E( ) At point A the change was easily noted; at poinin the change was barely f %i
E noticeable, The aensity.readings(pé;ééﬁtégéof ;fansmittance expressed . ;. .
.in‘density“units) vere as follows: 3 S ‘ S T

Point A °  Point B

3 ‘Before . 0.67 - 0.5 .. - g : o §

: After ST 0usk 0460 E

| . Difference . 0.13 . 0.05 |
- If the density difference is less than‘0.0S, it is doubtful that

the difference, or changs, would be'detected by viewlng the video-difference

image on the Change Détector.

ATaxy AL s s

vy
P
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8. SIGNAL/NOISE RATIO B o . |
No tests were made. These measurements w111 have to be made after ' a

. nevw power amplifier unit has been installed.

| .

i
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. 9. SHADOW AND CIOUD REJECTION.

‘A. Design Goal; Not specific. It was intended, however, that the
electronic clipping technique would enéble the operator to eliminatelfrom
the display any object beyond'certain iight intensities. Generally, the
brightest -areas on a pictures are clouds if any are present; and usually
the darkest areas are shadows. This technigue would keep the clouds and
shadows from being indicated as ch;nges when using.the vi?eo-difference

- technique. | i

B. Method of Measurement: A transparency with clouds showing was
placed in the aperture with the Cloud ReJectlon kmob at meximum. The knob
was turned slowly to reduce thq cutof? level. For shadow rejection, a
transparency with darkvshadows was used apd the rejection level raised
slowly. |

5 C.“ Test Limitations: It should be noted that the generalizations
assumed above (clouds are the lightest part of an airphoto, snd shadows
are uhe darkest spots) are not always true. This should not affect the '

~test results, however, as the rejectlon circuitry should reject all
objects on the basis of the light levels. |
D. Test Resuits: The cloud and shadow rejections did not operate
satisfactorily, although fhe cloud rejection  performed bettér than the
shedow rejection did. By ciipping the clouds completely, however, some
} . N
of the other deteail is also eliminated. -Sometimes there was an unclipped

}'v' band across a cloud area. For‘shadows a‘l - inch band across the lower part

of'the screen was rejected first, then the imége reappeared as the contfol
knob was tﬁrned further. There were‘many uncliéped strips across dark
portions of the film image. Sometimes when an object was rejedtea, the
entire horizontal scans through the object were aléo rejected. There was

no usable information cbtained by usiﬁg the shadow fejection. Much of the

AN LA T SO T S S e T e et e
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i ' : erroneous action is probably due to the.noiséflevél on the display

system.: ‘Tals will be largely alleviated when the present power wait is

replaced with one of greater output.
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' 10, ‘CoRREIATTON.
A, ‘Design Goal: Two minutes maximum for‘automatic correlation (Note-
Original design called for simultaneous advance of bonh films one frame
2% inch square) at & time. Initially, the operator manuvally adjusts
settings to the approximate correlation, then the automatic sequence is
actuated. After the initial EkEp setup, the subsequent frames would be very
closely aligned and the search portions of the automatic sequence could be
2 eliminated, cutting the time to less than 30 seconds. A conu”act modifica~ .
tion called for new film magazines with high speed movement to handle
Danoramic formats on unperforated film. TFilm advance is not simultaneous, 2'
/ i
so the approx1mate manual setting must be nade each “‘ne, which requires ;
the full automatic sequence each time. Thus, the conditions for rapid .;
automatic correlation after the first fréme N0 longer exists; and the '
second design goal given in the original broposed test progrem, 30 seconds
per frame after the first frame, is not applicable. )
B. Method of Measurement~ Comparatlye cover was positionediqﬁhe two
apertures and approximate alignment.performed-mahually‘for the X end Y )
positions, scale, and orientation.' The auoomatic correlation was 1n1t1ated

by pressing the automatic button. The tlme was recorded for the automatic

'correlation process and the accuracy of the correlatlon was noted. ' o

DAy e
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D. ‘Test Results:
b(l) The %ime required for the automatic correlation is 1 minute
: ~ and 12 sgconds. In a dozenbmeasu?ements it never varied more then 1
vof 2 seconds from this.
(2) The Tollowing are some comments on the accuracy of the automatic
correlation for a_nuhber'of separate correlations:
(a) Correlating duplicate trénsparencies, good for X, Y, and
scale, but azimuth was off.
- (b) With accurate initial menual ébrrelatioh, the result was
& very sma;l error in X. | ' .
(¢) This accurate initial setuplwasirepegfed, resulting in a
good correlation. | o - | : N
(d)  Scale error was set in:witﬁ.the approximate manual
correlation. Automatic cdrrelation.résulted in a slight error
in X.
(e) Sméll azimuth and scalelerrors Wefevset in manuslly,
. sutomatic results wefé fairly good. | |
(£) Scale and’azimﬁth efrofs'weré éet in ménually; after
-automatic sequenée, sda;e-wés good but azimuth was off a littlé.
" (g) Azimuth errof'ﬁaé.set in, other.settipgé’were close; results
of automatic correlationlwere very good. ' I A ’ ' ' f
‘(3) Results of the éutomatic correlation process were not . ;
'consistently good. Frequently fhe correlation was good, bﬁt sometimeé
tﬁe results were unusable. The errors aftervautomatic correlation
”were often greater than those thaﬁ had been'set.manually before the
automatic sequence. There is a small error fhat may result because of

tZe mechanical operation of the nutator, but results of many correlation

sequences'greatly exceeded this small amount.
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E. PFurther Testing: Tests 'arg needed to detérmine how close the manually o ;

- setting must be for the automatic'corre'latiqn.
F. It is very difficult to get accurate correlati_on, either manuall&

‘or automatic, over en entire fx;ame. Best manual vcorrela"c‘;;,;; can be‘ achieved |
by working with an enlarged portion 'b'if jbheb frames. | i | f
.
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11. DURABILITY
A. Design Goal: Not specific.
B. Method of Testing: No specific tests were made. Observations
have been noted to components that reqﬁired replacement.
C. Test limitations: th applicable
D. Results: The Change Detecttr has had considerable use since its
delivery, ranging froﬁ periods of an hour or less to periods exceeding
half a day. The only major weakness has been the reduction gears or the
film drive motors, which resulted in: frozen bearings in several instances,
which in turn damaged the windings in the fields of the motors. The
reduction gears were replaced several times. After several failures, the
film drive system was redesigned to overcome this. Throughout this

period, there has been very little trouble with the CRT and associated

electronics.

Se e S
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12. TIP AND TILT ADJUSTMENTS

A. Design Goals

(1) Tip, + 5° along flight line

(2) Tilt, + 5° laterally.

B. Method of measurement: Tip and tilt are not part of the
automatic correlation process. Any tip or tilt corrections must be made
manually. Each filmholder was adjusted to a ”néutral" position, then
moved to the extreme position in each direction of movement and the
maximum angular movement was measured. |

C. Test Limitétions: None

D. Test Results:

(1) Tip, left f£ilm. From the‘zero position, the filmholder
moved 7° to the left and 6° to the right.

(2) Tilt, right film. From its neutral horizontal position,
the filmholder moved 70 forward but only 30 toward the back. The motor
for the film drive keeps the filmholder from tilting back the full 5
degrees.

E. Further Testing: Tests are needed to determine the effects on
correlation of having incorrect tip andytilt settings.

F. Note: Frequently tip and tilt are unknown, so sometimes it
cannot be pre-set on the change detector. It may not be evident that
tip or tilt exists in the imagery until after correlation has been
attempted. Then somé evidence of mié—match may show, which might‘be due
to tip or tilt or to perspéctive or elevation differences. It is very

difficult for the observer to be sure he is using the best settings for

tip and tilt.
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13. FILM TRANSPORT. Lo 4 L

A. Design Goal:
(1) ZLow fange - 0 to 0.2 in/sec (1.0 £t/min)
(2) High renge - 0 to 2k m/sec (120 £t/min)  " ' :
" B. Method of Testlng. | :
(1) The time was measured that it took to move 2.5 feet of film
through the aperture at maximum speed in the low ~f'ange. '
(2) The time was measured that 1t took to move 62.5 feet of f£ilm

through the aperture at max1mum speed.

C. Test leluamlons. ane R

D. Test Results:

i

- (1) Low range - 2.5 feet in Eimln 33 sec (average of 8 readingb)

. Speed - O. 196 1n/sec or 0.98 ft/min

v (2) Fast range - 62.5 feet in 3B seconds (seme measurement

5 A 3 ﬁimes) ' Speed - 19.7 in/sec or 98.7 ft/min

’ "(3) 1In the preliminary tests the filﬁ transport speed exceeded

n : t | the deéign gbals; however, thefe.was little control over the speed.

. ' The servo to the drive motor was”changed to-give gfeater control to
cbtain continuous variation of speed. This élso resulted in lowering

. i

the top speed. -
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1k, SCALE ADJUSTMENT.

;' _ ‘> A. Design Goal: Correlation should be possible if the scale’of oné -
£i1n is 2 times the scale of the other. | |
B.. Method of Measurement: .Grid.patferns at the same scale were positioned f
in the two apertures and correlaied,‘thé ratio of their sizes being 1:1 on
the film and on thé screené. 'The scale knob was fhen turned in a clockwise as
far as it would go. ' This makes oné image larger and the cther smaller.
Distances'between.the same'poinfs were measured on both images and the ratio
computed. The knob was then turned fo its férthest coﬁnter glockwise
position. This has the reverse effecf,'i£ mekes the first image smaller
: ' end the second one larger.
C. Test Limitations: Nome . | _ | N
- D. " Test Results: s A |
 (1) Cléckwise& . | | | ‘ | ; . 'b ‘
7 558 . 1.7k o . B ; -

"(2) Counterclockwise

in 1§h - 0.577
75

(3) Total Scale Adjustment .

1.74 - 3.02
0.577

(4) Manual correlstion of the scale was satisfactory. Automatic
correlation did not always result in proper positioning for = ‘ _;

i

scale'aajusiment for registration.
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15. OPTICS.

A. Resolution of the optical system was measured byz ' : STAT
STAT

at the plant prior "bd the final assembly and delivery

of the Cﬁange Detector. Results are gi_ven in "Results of Preliminary Tests
of the Change De*ﬁectoz‘ ," September 196?. This has not been repeated since
delivery because the mlexoscope cannot be pos:f.tiangd‘ in '"che optical
path and used to read a resolution pattern when thé'system is within
the cdbinet.

B. The optical wedges were not ‘s.ecurely mounted in their rotating members
when delivered. The wedges were :bemqﬁed and néw wedges were inserted and
bonded into place with epoxy cement , their éofrect positioning having been

determined on the optical 'ben_ch.'

s o ST OO e £ T e T T Y O R A S e e e Wi 6

2 Sanitized Copy Approved for Release 2011/04/15 : CIA-RDP78B04747A002600010026-5 g




-, Sanitized Copy Approved for Release 2011/04/15 : CIA-RDP78B04747A002600010026-5

16. HUMAN ENCINEERING.

A. There are no specific goals or tests for human engineering. This
section consists of comments or suggestions concerning human factors as
related to the Change Detector.

B. Control knobs are grouped and outlined by backlighted lines. At
the suggestion of photointerpreters who reviewed the panel layout drawing,
the two input films are designated as "Left" and "Right" films, depending
on whether it placed in the left or right magazine in the cabinet.

This is preferable to "reference" and "comparison” films which was originally
proposed, as it doesn't make any difference which channel is used for

either film and a film might be "reference” for one use and "comparison"

for another.

C. The use of back-lighting for labeling and punch switches is good.
Both show up clearly. The cross-hair indicators, which are not back-lighted,
do not show up well. Mechanics of the present model meke it difficult
to service the panel Lighting. All the control knobs and the units ﬁehind
the control knobs have to be removed to get into the. light "sandwich."

The back-light panel (in 3 units now) should be & single unit with external
connections.

D. Protection is needed to prevént objects from falling on the mirfors
or the CRT. The addition of chains or captive screws for holding the |
film spool covers in place woﬁld prevent the écrews from falling on the
mirrors or CRT or on the bottom of the cabinet where they would be diffi;ult
to retrieve.

E. Comment by photointerpreters: The use of the terms "cloud" and
“shadow" rejection may be confusing. Since other light and dark cbjects

are also rejected, the use of other terms may be desirable.
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F. Comment by photointerpreters: They feel that the flicker is very
useful. Continued use of it could be a strain on the eyes, but using it
for short periods is good. It seems to make the changes more obvious
than the video difference does.

G. In turning the X - control knobs élockwise, the image from thé rignt
film is moved right and the imége from the left film is moved left.
Clockwise movement of these knobs should move images from both films in the
same direction.

H. The main large control knobs are arranged as follows:

(0 (57 (eaze) ORI
= k/’ // \‘\/ -\ ,._,,/’. \-\ 7;,'
Are the Y and X knobs in the best positions? When X and Y coordinates

are given, the X value is always given first. In normal reading from
left to right this would indicate the left knob for X.

J. At high magnification it is difficult to center the cross-hairs
over a point. This is really not serious, as measurements with the cross-
hairs can only be made to the nearest 0.1 mm. At high magnificatién the
operator tries to position cross-hairs more accurately than the device is
capable of measuring.

K. It is suggested that the flicker control knob have L4 numbered
positions as there are only that many rates of speed. TFlicker rates are
37, 50, 75, and 150 cycles per minute.

L. The cross-hairs soﬁetimes creep off the points where they are
positioned. Because of coarseness of the control, it is difficult to get
the cross-hairs positioned over the desired point.

M. After automatic correlation, red lights indicate if correction
has been made in scale and/or rotation. If the manual button is pushed

while the red light is on, the scenes move back to the original setting.

Sanitized Copy Approved for Release 2011/04/15 : CIA-RDP78B04747A002600010026-5




. - Sanitized Copy Approved for Release 2011/04/15 : CIA-RDP78B04747A002600010026-5

To retain the new setting the knob must be turned until the red lights are

out, then the manual button is pushed retaining the automatic correlated
positioning. It is desirable to have this adjustment incorporated so it

cannot be lost by pushing the manual bution at the wrong time.
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17. MAGNIFICATION
A, Design Goal:
Minimum 5X
Maximum 200X

B. Method of Measurement: Grid pattern was placed in the left
aperture and displayed on the monitor. The disﬁance was measured on
the monitor between two points and the distance between the same two
points was measured on the film. For the meximum determination the
distance on the film was very short, so a longer distance was measured
on a uniform grid and the desired length was computed.

C. Test Limitations: Only one set of measurements was made with
the film in one aperture. There was conéiderable distortion of the image
on the monitor, so measurements were not precise.

D. Test Results:

(1) Minimum

Distance on film 1.56 in.

Distance on monitor 5.4 in,

Magnification = _D0.44 = 3.5
1.56

(2) Maximum

Distance on film 0.394 in.

Distance on monitor 6.12 in.

Magnification = _0.12 - 156
0.394
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